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Fabrication Process of High Thermal Conductivity and Low CTE SiCp/Al Metal Matrix
Composites for Electronic Packaging Applications
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1. Fabrication process of high volume fraction SiCp/Al metal matrix composites by squeeze casting process

Fig. 2. SEM micrographs of SiCp preform and
. 71vol%SiCp/Al metal matrix compasite. (a) Agglomeration
of S8iO; between SiC particles (b) SiC particle preform
without Si0s, (¢) SiCp/Al metal matrix composite.
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Table 1. Thermal Properties of the elements included in SiCp/Al MMC
Pure SiC Si0;
Pore
Al (a-type) amorphous crystalline
Thermal
- 237 121 1.375 1.05 0.026
Conductivity(W/mK.)
CTE(ppm/K) 236 45 0.535 18.5 -
Density(g/cm’) 2.705  3.217 22 221 -

Specific Heat(J/kg - K) 900 690 - - -
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Fig. 3. Thermal conductivity and CTE of SiCp/Al metal matrix composites with varying volume fractions of SiCp.
(a) Thermal conductivity, (b) CTE.
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Fig. 4. Thermal conductivity and CTE of 71vol%SiCp/Al metal matrix composites with varying inorganic binder and
orgainic binder. (2) Thermal conductivity, (b) CTE.
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Fig. 5. Thermal conductivity and CTE of 71vol%SiCp/Al metal matrix composites with porosity. (a) Thermal
conductivity, (b) CTE.
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